Population pharmacokinetics of tranexamic acid in adults undergoing cardiac surgery with cardiopulmonary bypass.
Interest in antifibrinolytic tranexamic acid (TA) has grown since the widespread removal of aprotinin, but its dosing during cardiac surgery is still debated. The objectives of this study were to investigate the population pharmacokinetics (PK) of TA given with either low- or high-dose continuous infusion schemes in adult cardiac surgery patients during cardiopulmonary bypass (CPB). Patients were randomized to receive either low-dose (10 mg kg(-1) followed by an infusion of 1 mg kg(-1) h(-1) throughout the operation, and 1 mg kg(-1) into the CPB) or high-dose (30 mg kg(-1), then 16 mg kg(-1) h(-1), and 2 mg kg(-1) into the CPB) TA. Serum TA concentrations were measured in 61 patients and the data were modelled using Monolix. TA concentrations were 28-55 µg ml(-1) in the low-dose group and 114-209 µg ml(-1) in the high-dose group throughout surgery. TA PK was best described by a two-compartment open model. The main covariate effect was bodyweight, whereas the CPB did not influence the PK. Assuming a bodyweight of 70 kg, the population estimates were 4.8 litre h(-1) for clearance, 6.6 litre for the volume of the central compartment, 32.2 litre h(-1) for the diffusional clearance, and the peripheral volume of distribution was 10.8 litre. The PK of TA was satisfactorily described by an open two-compartmental model, which was used to propose a dosing scheme suitable for obtaining and maintaining the desired plasma concentration in a stable and narrow range in cardiac surgery patients.